Role of cyclic AMP and Ca2+ in potentiation of rat lacrimal gland protein secretion.
Addition of a cholinergic agonist carbachol and vasoactive intestinal peptide (VIP) to dispersed rat exorbital lacrimal gland acini produces protein secretion, measured by secretion of the enzyme peroxidase, that was statistically significantly greater than additive (potentiated). To determine where in stimulus-secretion coupling these secretagogues interact to potentiate secretion, rat exorbital gland acini were incubated simultaneously with cyclic AMP- and Ca2+-dependent agonists and protein secretion, cyclic AMP level, or Ca2+ concentration measured. As a measure of protein secretion, the supernatant obtained after centrifugation of acini was analyzed for peroxidase, a protein secreted by rat lacrimal glands. Interaction did not occur at the receptor level, because peroxidase secretion also was potentiated by simultaneous addition of carbachol and forskolin, which activates the catalytic subunit of adenyl cyclase. A potentiated increase in the cyclic AMP level did not potentiate protein secretion, because the level was the same with VIP as with carbachol and VIP added together at concentrations that potentiated peroxidase secretion. A potentiated increase in free intracellular [Ca2+] did not potentiate protein secretion, because [Ca2+] was greater with carbachol than with carbachol and VIP added together at concentrations that potentiated peroxidase secretion. We conclude that cholinergic- and VIP-dependent pathways interact to potentiate lacrimal gland protein secretion after the rise of intracellular cyclic AMP or Ca2+.